Anteroinferior shoulder instability is a frequent disorder among young adults.[@bib6] It poses severe limitations on daily activities and quality of life. Moreover, it wears out the glenohumeral cartilage and predisposes to later osteoarthritis.[@bib20] An arthroscopic Bankart procedure is the most common and widely used surgical intervention to treat this disorder.[@bib4] In this operation, the torn labrum and inferior glenohumeral ligaments are anatomically reattached to the glenoid rim with suture anchors[@bib5]^,^[@bib24] to re-establish the anatomy and stability of the joint.

Despite operative treatment, instability may recur in up to 40% of patients after a Bankart procedure.[@bib10]^,^[@bib14] In such cases, either a revision Bankart or an alternative procedure must be considered. In an open Latarjet operation, the coracoid process of the scapulae together with the conjoined tendon is nonanatomically transferred through the subscapularis muscle to the neck of the glenoid.[@bib8]^,^[@bib17] The Latarjet operation has been reported to yield high success rates as a primary operation, with rates of recurrence of instability ranging from 0% to 10%.[@bib2]^,^[@bib15]^,^[@bib19] However, there are only 3 studies reporting the results of an open Latarjet operation as a revision surgical procedure after failed arthroscopic repair.[@bib7]^,^[@bib11]^,^[@bib21] Moreover, no studies have compared the results of an arthroscopic Bankart revision and an open Latarjet revision after a primarily failed arthroscopic Bankart operation.

The aim of the study was to retrospectively assess and compare patient-reported outcomes and clinical results between an arthroscopic revision Bankart operation and an open revision Latarjet operation after failed arthroscopic primary Bankart stabilization. The hypothesis was that a revision Latarjet operation would yield better results in terms of clinical stability and subjective satisfaction than a revision Bankart procedure.

Materials and methods {#sec1}
=====================

All patient files containing *International Classification of Diseases, Tenth Revision* codes for instability, subluxations, or dislocations of the shoulder and operational codes for arthroscopic Bankart and open Latarjet operations at Turku University Hospital during 2002 to 2013 were obtained. Patients with revision surgery for a failed arthroscopic Bankart operation, after anteroinferior shoulder instability, were identified. Data on patient age, sex, sports activities, initial Bankart operation, revision surgery, and recurrences of instability were obtained from the patient history and medical records. The patients were called in for a clinical follow-up, and plain films of the operated shoulder were taken. The shoulders were clinically examined for anteroinferior stability (apprehension and relocation tests[@bib9]^,^[@bib22]) by an independent investigator (S.E.). The Subjective Shoulder Value (SSV)[@bib12] and Western Ontario Shoulder Instability (WOSI) index[@bib16] were recorded. Patients who declined the follow-up visit were interviewed by phone.

Plain films prior to and after the initial operation and at the follow-up were evaluated by 2 authors (S.E. and V.Ä.). The degenerative changes in the glenohumeral joint were graded according to the Samilson-Prieto classification.[@bib20]

The primary outcome measure was treatment failure, defined as a recurrence of instability requiring surgical intervention or persisting subluxations and/or dislocations. Secondary measures included the SSV, WOSI index, and Samilson-Prieto grade. The patients were grouped according to the revision procedure as Bankart (group B) or Latarjet (group L). The data were analyzed using methods suitable for clinical trials regarding comparison of parallel treatment groups with repeated measurements. Repeated-measures analyses of variance together with generalized linear mixed models for longitudinal data and Cox regression models for survival data were used as the primary technique. The level of statistical significance was set at *P* = .05.

Results {#sec2}
=======

We identified 69 patients with revised primary Bankart procedures: 46 in group B and 23 in group L. Altogether, 41 patients were available for clinical follow-up (26 in group B and 15 in group L). An additional 7 patients (4 in group B and 3 in group L) were contacted by phone. The total dropout rate was 30% ([Fig. 1](#fig1){ref-type="fig"}).Figure 1Flowchart. *\**Patients were excluded because the primary procedure was an open Bankart procedure (n = 3), patients underwent an otherwise excluded procedure (n = 2), or the shoulder had never dislocated (n = 2). *\*\**Nonrevision (n = 2). *\*\*\**Follow-up by either clinical assessment, patient-reported outcome measures, and radiographs or a phone call. *ICD-10*, *International Classification of Diseases, Tenth Revision*; *B+B*, revision Bankart procedure; *B+L*, revision Latarjet procedure.

A total of 30 patients in group B and 18 in group L were available for follow-up, whereas 26 and 15, respectively, were available for clinical assessment. Of the patients, 84% were men (81% and 87% in groups B and L, respectively). The mean age of the patients at the time of primary surgery was 27.0 years (27.9 years in group B and 26.0 years in group L), and that at the time of revision surgery was 32.2 years (31.9 years in group B and 32.4 years in group L). There were 12 patients in group B (46%) and 9 in group L (60%) involved in contact sports. The mean follow-up period was 5.7 years (7.8 years in group B and 3.5 years in group L) ([Table I](#tbl1){ref-type="table"}).Table IDemographic characteristicsRevision Bankart procedureRevision Latarjet proceduren3018Available for clinical assessment, n2615Male sex, n (%)21 (81)13 (87)Age at primary operation, yr27.926Age at revision, yr31.932.4Contact sports, n (%)12 (46)9 (60)Length of follow-up, yr7.83.5

A recurrence occurred in 13 patients in group B and none in group L. Nine patients in group B later underwent re-revision with an open Latarjet procedure. The mean age at the time of re-revision (ie, the third operation in group B) was 36.3 years. The time of the re-revision (third procedure, in years from the second procedure) is shown in [Figure 2](#fig2){ref-type="fig"}. No re-revisions were performed in group L. The shoulder was rated better than an SSV of 8 by 16 patients (62%) in group B and 14 (93%) in group L. The mean SSV was 7.5 in group B and 9.0 in group L (*P* = .0368). The mean WOSI index at follow-up was statistically significantly higher in group B than in group L (678 in group B vs. 245 in group L, *P* = .0166). Significantly more osteoarthritic changes were found in group B than in group L at follow-up ([Fig. 3](#fig3){ref-type="fig"}). A summary of clinical results is presented in [Table II](#tbl2){ref-type="table"}.Figure 2Timeline of reoperations in revision Bankart group.Figure 3Radiographs after arthroscopic revision Bankart and open revision Latarjet procedures.Table IIResultsRevision Bankart procedureRevision Latarjet procedure*P* valueRecurrence, n (%)[∗](#tbl2fnlowast){ref-type="table-fn"}13 (43)0 (0).0007SSV7.59.0.0368WOSI index, n (%)678 (32.3)245 (11.7).0166Osteoarthritis at follow-up[†](#tbl2fndagger){ref-type="table-fn"}196.0318[^1][^2][^3]

Discussion {#sec3}
==========

The main finding of our study was that treatment failure, that is, the recurrence of instability requiring surgical intervention, was statistically significantly more common after arthroscopic Bankart revision than after open Latarjet revision. This corroborates our hypothesis, and in the setting of a prior failed arthroscopic Bankart procedure, an open Latarjet procedure appears superior to revision arthroscopic Bankart surgery in preventing recurrence.

We also found a statistically significant difference in both the WOSI index and SSV score in favor of the revision Latarjet procedure. The WOSI index difference was well above the previously reported minimal clinically important change.[@bib13] This finding is in line with reports advocating an open Latarjet procedure as a good option for revision after a failed arthroscopic Bankart repair.[@bib7]^,^[@bib11]^,^[@bib21] Arthroscopic Bankart operations are reportedly associated with many treatment failures, despite the vast popularity of these procedures.[@bib3]

A revision surgical procedure is always a challenge for the surgeon and adverse to clinical outcomes.[@bib18] Hence, the first operation, in particular, but also the first revision, if needed, should be chosen wisely. In our cohort, arthroscopic Bankart revision was associated with a higher incidence of radiologic osteoarthritis at follow-up. It is interesting to note that nonanatomic open Latarjet revision was associated with fewer osteoarthritic changes. Therefore, it can be argued that persisting instability, rather than procedure type, is detrimental to the joint cartilage.

In a systematic review and meta-analysis by An et al,[@bib3] the Latarjet procedure was considered a viable and possibly superior alternative to Bankart repair. However, their analysis covered only primary procedures, and to our knowledge, reliable comparative studies between these 2 methods in a revision setting do not exist. It may be that revision Bankart repair is associated with satisfactory results in a selected group of patients, as shown by Abouali et al[@bib1] in a systematic review with a recurrent instability rate of only 14%. However, the patient populations may differ, and these results are not generalizable.

The main weakness of our study is the retrospective nature and relatively low number of patients. Second, the dropout rate was relatively high, which reflects the challenging and noncompliant patient population. Primary surgical procedures were also performed by several different surgeons in several different institutions, and we have no knowledge of the initial clinical or radiologic presentation of the patients or why the primary operations failed. Potential initial bony defects of the glenohumeral joint and severity of instability may have affected the final patient outcomes in our study; however, no initial radiographic or clinical presentation data are available to us to investigate this.

Despite these obvious weaknesses, our study adds valuable information on a relatively rare but clinically challenging problem. The strength of this study is the consecutive series of patients with medium-term follow-up with both clinical and radiologic examinations. In a previous study, 96% of the failures after arthroscopic Bankart operations took place within 3 years, which is well within the range of our follow-up. We used a hard endpoint, that is treatment failure, as our primary outcome score. Our secondary outcome measure, the WOSI index is reportedly the most valid, reliable and responsive patient-reported outcome measure for assessing disease-specific quality of life among patients with shoulder instability.[@bib23]

Conclusion {#sec4}
==========

An open Latarjet procedure yields better results than an arthroscopic Bankart procedure in a revision setting after a failed primary arthroscopic Bankart procedure. The redislocation rate is high and patient-reported outcome measures are poor after an arthroscopic revision Bankart operation compared with an open revision Latarjet procedure. Furthermore, later osteoarthritis is more common after an arthroscopic revision Bankart operation. Further good-quality studies are needed to thoroughly investigate the effectiveness of these 2 procedures, in both primary and revision settings.
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[^1]: *SSV*, Subjective Shoulder Value; *WOSI*, Western Ontario Shoulder Instability.

[^2]: Recurrence of instability requiring surgical intervention or persistent subluxations and/or dislocations.

[^3]: Samilson-Prieto grade of 1 or higher.
